A Gram-stain-negative, gliding, non-endospore-forming and slightly halophilic bacterial strain, CBA3204
T ) is proposed as a novel species Maribacter pelagius sp. nov.
Nedashkovskaya et al. [1] described the genus Maribacter which is a member of the family Flavobacteriaceae of the phylum Bacteroidetes, and four Maribacter species were proposed with strains from marine habitats: Maribacter sedimenticola, Maribacter aquivivus, Maribacter orientalis and Maribacter ulvicola. The genus Maribacter is currently composed of 21 species namely Maribacter dokdonensis [2] , Maribacter forsetii [3] , Maribacter arcticus [4] , Maribacter antarcticus [5] , Maribacter stanieri [6] , Maribacter polysiphoniae [1] , Maribacter aestuarii [7] , Maribacter chungangensis [8] , Maribacter caenipelagi [9] , Maribacter thermophilus [10] , Maribacter spongiicola, Maribacter vaceletii [11] , Maribacter confluentis [12] , Maribacter flavus [13] , Maribacter lutimaris [14] , Maribacter litorisediminis [15] and Maribacter arenosus [16] .
In this study, we describe a Gram-stain-negative and slightly halophilic bacterial strain, CBA3204 T , which was isolated from seawater from the region of Seongsanbong (N 33.460556, E 126.935278) on Jeju island, Korea. The result of 16S rRNA gene sequence comparison indicated that the strain is phylogenetically allocated to the genus Maribacter in the family Flavobacteriaceae. The aim of the present work was to investigate the taxonomic status of strain CBA3204
T by polyphasic taxonomic analysis. C and preserved in marine broth (BD) supplemented with 20 % glycerol at À80 C.
Chromosomal DNA was extracted by the DNA extraction kit (iNtRON Biotechnology). The 16S rRNA region was amplified by PCR using two universal primers with 27F and 1492R. Sequencing of the amplified 16S rRNA gene was done by additional intergenic region primer sets and assembled into a nearly full-length sequence. The phylogenetic analysis was performed by related sequence extraction from EzBioCloud [17] and by using MEGA6 and neighbourjoining (NJ), maximum-likelihood (ML) and maximum- T formed a distinct lineage within the family Flavobacteriaceae (Fig. 1) .
Cell morphology was observed by light microscopy (BA210, Motic) and scanning electron microscopy (SUPRA VP55, Carl Zeiss). The Gram stain reaction was determined by using the Gram stain kit (bioM erieux) according to the manufacturer's instructions. Gliding motility was investigated as described by Bowman [19] . The pH range for growth was determined on MA that was adjusted to various pH values (initial pH 4.0-12.0 at intervals of 0.5 pH units) with the following buffers: 10 mM MES for pH 4.0 to 5.5; 10 mM HEPES for pH 6.0 to 8.5; and 10 mM CAPS for pH 9.0 to 12.0. Growth in 0 and 1 % of NaCl was investigated on MA prepared manually according to the formula of the BD medium except that no NaCl and 1 % of NaCl was used, respectively. Growth at various NaCl concentrations [2.0-10.0 % (w/v) at intervals of 1.0 % units] was observed on MA at 30 C after screening of optimal temperature at
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Zobellia uliginosa ATCC 14397 T (M62799) . All data are from this study, unless otherwise indicated. All strains were Gram-stain-negative, rod-shaped, strictly aerobic and positive for catalase, alkaline phosphatase, esterase, esterase lipase, leucine arylamidase, valine arylamidase, cysteine arylamidase, acid phosphatase and naphtol-AS-BIphosphohydrolase activity; and hydrolysis of L-tyrosine. All strains were negative for indole production, glucose fermentation; arginine dihydrolase, urease, lipase and b-glucuronidase activities; and assimilation of capric acid. +, Positive; -, negative. 
Zobellia galactanivorans
Enzyme activity (API ZYM) various temperatures (4, 10, 15, 20, 25, 30 , 37 and 40 C). Growth under anaerobic conditions was determined after incubation in an anaerobic chamber (Coy Laboratory Products) where the atmosphere was composed of N 2 /CO 2 /H 2 (90 : 5 : 5, % volume) on MA for 2 weeks. Catalase and oxidase activities and hydrolysis of starch, gelatin, L-tyrosine, Tween 40 and Tween 80 were determined as described by Jung et al. [9] . Presence of flexirubin-type pigments was investigated as described by Reichenbach [20] . Acid production from carbohydrates was determined by using the API 50CH system with API 50CH B/E medium (bioM erieux). Enzyme activity was determined by using the API ZYM system (bioM erieux). Other physiological, biochemical tests and utilization of carbon sources were performed using the API 20NE system (bioM erieux). To determine antibiotic sensitivity, strain CBA3204
T was inoculated on MA plates using antibiotic discs (µg per disc): rifampicin (30), streptomycin (10), erythromycin (15) , tetracycline (30), kanamycin (30), gentamicin (10), vancomycin (30) and ciprofloxacin (10) . Strain CBA3204
T were classified as susceptible to antibiotics when the inhibitory zone was observed around the disc and resistant to the absence of the inhibitory zone. Morphological, cultural, physiological and biochemical characteristics of strain CBA3204
T are given in the species description and shown in Table 1 . Strain CBA3204
T was sensitive to rifampicin, erythromycin and vancomycin, but resistant to streptomycin, tetracycline, kanamycin, gentamicin and ciprofloxacin.
For fatty acid composition analysis, cell mass of strain CBA3204
T and reference strains was harvested after incubation for 3 days on MA at 30 C. The fatty acid methyl esters (FAMEs) were extracted according to the standard protocol of the MIDI/Hewlett Packard Microbial Identification System [21] . The FAMEs were analysed by gas chromatography (Agilent 7890 gas chromatograph; Agilent Technologies) and identified by using Sherlock 6.2 microbial identification software based on the RTSBA6 library. Strain CBA3204 T had a cellular fatty acid profile that contained large amounts of branched, hydroxy and straight-chain fatty acids; the major components (>10 %) were iso-C 15 : 0 (26.0 %), iso-C 17 : 0 3-OH (22.1 %) and iso-C 15 : 1 G (15.1 %) ( Table 2 ). This composition of dominant fatty acids is a common property of the genus Maribacter [6] .
Cell biomass of strain CBA3204
T for isoprenoid quinone and polar lipid analyses was obtained by cultivation for 2 days in MB at 30 C. Isoprenoid quinones were extracted according to the method of Komagata et al. [22] and analysed using reversed-phase high-performance liquid chromatography (HPLC). The predominant isoprenoid quinone found in strain CBA3204
T was menaquinone-6 (MK-6) at a peak area ratio of approximately 96-97 %, which is in accordance to members of the family Flavobacteriaceae [23] .
Polar lipids of strain CBA3204
T were extracted according to the procedures described by Minnikin et al. [24] and identified by two-dimensional thin-layer chromatography followed by spraying with appropriate detection reagents [22, 24] . The major polar lipids were phosphatidylethanolamine, two unidentified lipids and two aminolipids (Fig. S1 , available with the online Supplementary Material). The closely related species M. arcticus KCTC 22053 T , M. chungangensis KCTC 23735
T and M. aestuarii KACC 16440 T also contained phosphatidylethanolamine as the only identified polar lipid and unidentified polar lipid [7, 8] . The DNA G+C content was determined by the method of Tamaoka et al. [25] with a modification that DNA was hydrolysed and the resultant nucleotides were analysed by reversed-phase HPLC. The DNA G+C content of strain CBA3204 T was 35.1 mol%. The DNA G+C contents of species in the genus Maribacter are in the range of 32.6-41.1 mol% [11] .
In view of the combined phenotypic, phylogenetic and chemotaxonomic data, strain CBA3204
T could be considered as a member of the genus Maribacter. Therefore, on the basis of the data presented, strain CBA3204
T should be classified as a novel species, for which the name Maribacter pelagius sp. nov. is proposed.
DESCRIPTION OF MARIBACTER PELAGIUS SP. NOV.
Maribacter pelagius (pe.la¢gi.us. L. masc. adj. pelagius of or belonging to the sea).
Cells are Gram-stain-negative, strictly aerobic, coccoid (0.4-0.6 µm in diameter) or rod-shaped (0.1-0.3, 0.6-1.4 µm) with gliding motility. Colonies on MA are circular, slightly convex, glistening, smooth, orange in colour and 1.0-2.0 mm in diameter after incubation for 3 days at 30 C. Growth occurs at 10 and 30 C with an optimum temperature of [25] [26] [27] [28] [29] [30] C; growth does not occur at 35 C. Optimal pH for growth is 7.5 to 8.5; growth is observed from pH 6.5 to 10.0. Optimal growth occurs in the presence of 2-4 % (w/ v) NaCl; growth does not occur below 2 % and above 6 % NaCl. Anaerobic growth does not occur on MA. Flexirubin pigments are not detected. Catalase-positive and oxidasenegative. Hydrolysis of gelatin and starch are negative. Hydrolysis of aesculin, L-tyrosine, Tween 40 and Tween 80 are positive. In assays with the API 20NE system, nitrate is reduced to nitrite. Arginine dihydrolase, urease, gelatinase activity and indole production are negative. D-Glucose, L-arabinose, D-mannose, D-mannitol, N-acetyl-glucosamine, maltose, potassium gluconate, adipic acid, malic acid, trisodium citrate and phenylacetic acid are not utilized as the sole source of carbon. In assays with the API ZYM system, alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, N-acetyl-b-glucosaminidase, and b-galactosidase activity are present, but lipase (C14), a-chymotrypsin, agalactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, a-mannosidase and a-fucosidase activity are absent. In assays with the API 50CH system, acid production is not observed from glycerol, erythritol, DL- 
